Functional enhancement of intrastriatal dopamine-containing grafts by the co-transplantation of sciatic nerve tissue in 6-hydroxydopamine-lesioned rats.
Peripheral nerve "bridges" demonstrate the ability to facilitate axonal growth and regenerate adult and fetal central nervous system tissue. The purpose of this study was to determine if co-grafted peripheral nerve tissue could enhance the ability of fetal dopamine (DA) cell transplants to reinnervate host striatum that had been denervated unilaterally. Male Fisher-344 rats were unilaterally lesioned with 6-hydroxydopamine to eliminate the nigrostriatal DA pathway. A total of 31 rats demonstrated a pattern of rotation indicative of a greater than 98% depletion in DA. Rats were kept as nongrafted controls (n = 6), grafted with sciatic nerve (PN) minces (n = 6), grafted with fetal ventral mesencephalon (VM; n = 10), or co-grafted with VM and PN minces (n = 9). All groups were then tested for changes in apomorphine-induced rotational behavior. The PN control group showed no significant differences in rotation when compared to pregrafting levels and to the lesioned nongrafted group. Both the VM-grafted group and the VM-PN co-grafted group showed significant (P less than 0.01, one-way ANOVA) decreases in rotations beginning at 1.5 weeks postgrafting. There was a progressive decrease in rotations up to 12 weeks, the last test point examined. Interestingly, the co-graft group revealed a significantly greater decrease in rotation (P less than 0.05) than the VM group beginning at 5 weeks and continuing out to the 12-week test point. Histological and immunocytochemical studies showed good survival of both PN and VM grafts. The augmented recovery could not be accounted for by increased DA cell survival or host brain DA reinnervation in the co-graft group. Taken together, these findings suggest that PN tissue enhances the ability of fetal VM grafts to reinnervate host brain.